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SUMMARY 
FINAL REPORT 
INTERFACIAL STUDIES OF BSCCO-AG 
Steven Danyluk and Yue Fang 
Georgia Institute of Technology 
George W. Woodruff School of Mechanical Engineering 
Atlanta, GA 30332-0405 
The current and voltage distribution of Ag/BSCCO is calculated using an analytical model from 
interfacial resistivity and geometric parameters. The results show that the solutions depend on only one 
din1ensionless paran1eter, A.L, where L is the length of the interface and A. is equal to the square root of 
the ratio of the resistance of the Ag to the interfacial resistance between the Ag and the BSCCO. When 
A.L is high (>20), i.e., a very small interfacial resistivity, current from the Ag can be injected into the 
BSCCO within a very short distance. When A.L is low(< 1), most of the current flows in the Ag. The 
current is shared between the Ag and the BSCCO for intermediate values of A.L. The interfacial 
resistivity at 77 K was n1easured to be as low as 10-10 and 10-9 Qcm2 for Ag/Bi-2212 and Ag/Bi-2223, 
respectively. The theoretical model was verified by measuring the voltage distribution along the Ag in 
the Ag/Bi-2223 bars. 
Current-voltage (I-V) characteristics and critical currents at 77 K were measured in the Ag/Bi-
2223 bars with and without a defect induced by a cut in Bi-2223. The results show that the shunt effect 
of the Ag on the critical current can be negligible at 77 K and the contact resistance effect on the I-V 
curves is not significant for very low contact resistivities such as 10-8-10-9 .Ocm2• I-V curves ofBi-2223 
or Ag/Bi-2223 can be described by a universal fom1ula, which includes the flux creep at I<= Ic and the 
flux flow at I > Ic. The partial crack effect on critical current was estimated by another model, · 
assuming that the behavior of the superconductor in both cracked and non-cracked regions have the 
same relationship of current density and electrical field. Degradation of the critical current in Ag/Bi-
2223 bars with a purposely-made cut was measured at 77 K, and compared with a calculation from a 
model. Implications of the crack effect for monofilament and multifilament tapes are evaluated. The 
results show that a propagating crack is more harn1ful than an increase in partial crack density. A 
multifilamentary tape may tolerate a number of sn1all cracks before degradation in the critical current 
density is observed. 
